ABSTRACT Qatar is in the elimination phase of measles control which requires every suspected measles case to be notified and investigated immediately This cross-sectional study aimed to assess physicians' self-reported knowledge and practices concerning measles surveillance and the support they received. Of 290 physicians participating in the study, only 22.4% met the criterion for best practice in measles surveillance (i.e. knowing and applying the case definition and immediately ordering the correct blood test and immediately reporting suspected cases). Only 14.1% reported getting training and feedback on surveillance. Physicians supervised on their surveillance activities had significantly better surveillance practices than non-supervised physicians, whereas physicians who received training and feedback on their surveillance activities did not perform any better than those who did not. We recommend training activities for physicians and health care workers involved in the measles control as well a system of feedback to health care workers.
Introduction
Measles is the leading cause of vaccine preventable childhood mortality worldwide [1] and was targeted for elimination by 2010 in the Eastern Mediterranean Region [2] . Measles surveillance is one of the main strategies to achieve the goal of measles elimination [3] . It aims to ensure that most suspected measles cases are identified, correctly diagnosed and investigated, and complete information on reported cases is available for public health action [4, 5] . Front-line health care workers (HCWs), mainly physicians, play a fundamental role in any effective epidemiological service, and their input is vital for strengthening surveillance systems [6] .
Physicians' knowledge about disease notification affects their reporting practices [7, 8] . Since surveillance is a systematic process, it requires that physicians know the correct details of all the surveillance steps and apply this knowledge precisely and accurately. Partial knowledge or inconsistent practices will be detrimental to the surveillance system. Hence, a well functioning measles surveillance programme requires, at minimum, knowledge about measles case definition and diagnostic blood testing, as well as appropriate application of this knowledge, in addition to timely notification of suspected measles cases. These elements can be collectively summarized in a single, composite variable that defines best practice in surveillance [9] .
Support functions facilitate the implementation of the surveillance core functions. These include providing standards and guidelines (case definition, laboratory guidelines, outbreak investigation guidelines, etc.); training of personnel involved in the system; supervisory activities; communication facilities; providing resources (human, financial, logistics); monitoring and evaluation; and coordination [10] . It has been shown that availability of these support functions improves physicians' compliance and performance in surveillance of measles and other communicable diseases [6, 9, [11] [12] [13] [14] [15] .
Qatar is in the elimination phase of measles control according to WHO; this requires that every suspected case be immediately notified to local health authorities and a blood specimen drawn to confirm the diagnosis through IgM blood level [16] . The aims of this study were to assess physicians' measles surveillance practices and to evaluate the surveillance support functions provided to physicians in Qatar.
Methods

Setting and sample
This cross-sectional study was conducted between January and February 2009, at Hamad Medical Corporation (HMC) facilities, primary health care (PHC) services and Qatar Petroleum (QP) health care services, i.e. the 3 main health care providers in Qatar. HMC is the main government provider of hospital care for all residents in Qatar free of charge. PHC is a government provider of primary care (and some secondary care) through 22 health care centres distributed across the country. QP is the largest oil company in Qatar, providing primary and secondary health care services to its workers and their families, about 200 000 people. Ethical approval for the study was obtained from the research committee of HMC.
The study population was physicians who were most likely to be in contact with cases of rash and fever diseases in Qatar, chiefly PHC physicians, paediatricians and accident and emergency physicians. The total number of eligible physicians was 744. Sample size calculations, based on expected proportion of 50%, a 95% confidence interval (CI) and a 5% absolute precision on either side of the proportion, indicated that the minimum required sample size was 254 physicians. This was inflated by 30% to compensate for the expected nonresponse rate. A proportionate stratified random sampling technique was employed to draw the required sample. Stratification was done based on type of health care facility.
Data collection
Qatar implements a primarily passive measles surveillance programme. The process starts when the treating physician suspects measles in a patient seeking health care. The treating physician should, as soon as possible, collect a specimen of blood and notify the case to the central surveillance unit in the communicable diseases department at the Supreme Council of Health where the responsible staff investigate the case and its contacts.
Data collection and analysis was conducted by the principle investigator. The director of each facility or department was approached to discuss the aims and objectives of the study and to ask their permission to conduct the study at their departments. The selected physicians were approached individually. Those who agreed to participate were given the questionnaire and asked to return it within 1 day. Those who did not reply in time were reminded once or twice, if needed.
A self-administered questionnaire, to be completed in English language, was used to collect data. It was adopted from the Centers for Disease Control and Prevention and WHO surveillance programme evaluation tools [17, 18] and was pre-tested with a convenience sample of 40 physicians of the study population to ensure clarity, time and ease of administration. The questionnaire included questions related to physicians' demographic characteristics; their knowledge and practices about measles surveillance; and the support they received for measles surveillance, such as training, supervision, feedback, availability of time, etc.
The WHO standard case definition is applied for measles surveillance in Qatar: "any person with fever and maculo papular rash and cough, coryza or conjunctivitis" or "any person in whom a physician suspects measles infection" [19] .
The main study variables were physicians' knowledge of measles standard case definition, diagnostic testing, case notification and uses of surveillance data and practices relating to diagnosis and notification of suspected measles cases. Others were those related to support functions provided to physicians, such as supervision, training and feedback. Best practice in surveillance by physicians was defined as: applying the adopted case definition on suspected measles cases and immediately ordering the proper diagnostic test (IGM) and immediately reporting the suspected measles case [9] .
Data analysis
The data were presented as percentages and medians with ranges. The chisquared or Fisher exact tests were used to compare between different proportions. A significance level of P < 0.05 was considered to indicate statistical significant.
Results
A total of 290 physicians out of 365 completed and returned the questionnaire giving an overall response rate of 79.5%. A majority of the physicians (73.5%) were aged 30-49 years, 61.0% were male and 83.1% were non-Qatari. Regarding facility, 41.4% of all physicians were working at PHC facilities, 25.9% at accident and emergency (A&E) departments, 21.0% at HMC paediatric department, and 11.7% at QP health care centres (Table 1) . Of the physicians 50.0% had 5 years or less experience at their current facility, 24.1% were residents in training and 35.5% were clinical associates (Table 1) .
Physicians' knowledge and practice
Of the physicians 90.7% correctly identified the standard measles case definition adopted in the surveillance system and 45.9% said that they always applied this case definition to their suspected patients (Table 2) .
Almost all the physicians (97.2%) said that they reported a measles case when they suspected it without waiting until it was confirmed and 85.1% knew that notification should be done on suspicion of a case without needing to wait until it is confirmed. However, only When asked about measles confirmatory laboratory testing, 52.8% of all surveyed physicians know the proper confirmatory test (IgM) and 47.6% of all physicians stated that they ordered it immediately. Concerning the time at which they reported it, 94.5% of physicians said that they notified it on the same day they saw the patient ( Table 2 ).
Physicians following best practice
Only 22.4% of participating physicians followed all the criteria for best practice in surveillance (i.e. knowing and applying the case definition and immediately ordering the correct blood test and immediately reporting suspected cases). These proportions varied significantly by workplace, job status and years of work experience but not by sex or nationality (Table 3 ). The highest rate of best practice was among physicians in QP clinics (41.2), followed by paediatric departments (26.2%) and PHC clinics (22.5%), while physicians in A&E departments had the lowest rate (10.7%). The lowest proportion of physicians following best practice in surveillance was among residents and physicians with 5 or fewer years work experience at their current facility (15.2% versus 27.6% and 33.3% for more experienced practitioners). Similarly, resident physicians had lower rates of best practice (12.9%) than clinical associates (23.2%) or specialists/consultants (28.4%).
Support functions received
With regard to support functions of the surveillance system, 80.7% never got feedback about reports they sent in, 14.1% got regular feedback and 5.2% did not answer the question. Only 13.8% of physicians had been informed about the measles outbreaks that had occurred during the previous 2 years. On questions related to training and supervision, 14.1% of physicians had received local training on diseases surveillance and (Table  4) . Nearly half of all physicians supervised on their surveillance activities (47.1%) followed best practice compared with only 20.9% among nonsupervised physicians (P = 0.012). On the other hand, physicians who received training and got feedback on their surveillance activities were no more likely to follow best practice than those who did not receive training/feedback (Table 5)
Discussion
The study presents for the first time data on measles best surveillance practice from a representative sample of all physicians seeing cases of childhood rash and fever in Qatar. The majority of the participants in this study were nonQatari (83.1%), which is consistent with the demographics of the workforce in Qatar. Half of the participating physicians had experience of 5 years or less at their current facility because they were resident physicians who were relatively new graduates. Expansion of medical services in Qatar has necessitated hiring more doctors from outside the country.
Physicians' knowledge about measles case definition is a prerequisite for the best surveillance practice which maximizes the sensitivity and specificity of the system. The WHO recommended case definition for measles is adopted into routine surveillance in Qatar. This study shows that physicians were aware of the measles case definition; 90.7% of the participating physicians identified it correctly. However, only 45.9% of surveyed physicians stated that they always applied the adopted case definition. This divergence between knowledge and practice could be explained in 2 ways. The first is that physicians' knowledge was overestimated in this study as it was assessed via a self-administered questionnaire and physicians therefore had the opportunity to check the correct responses before returning the questionnaire. An alternative explanation is that not all knowledge is translated to practice; there is an intermediate linkattitudes-that can explain why people do not always act on their knowledge [20] . Either of these explanations could have played a role in the deficient practice observed, despite the good level of knowledge reported. In contrast, physicians' knowledge about the standard measles case definition reported in a study in Turkey [21] showed that PHC physicians were not fully aware (32%) of the adopted measles case definitions, based on their measured practices rather than direct knowledge.
Countries conducting case-based measles surveillance are required to confirm the case diagnosis. WHO recommends that a blood sample is immediately drawn for each case for IgM testing [16] . In an accompanying paper we have reported on the timeliness of notification and completeness of measles surveillance data in a review of records at the same health facilities [22] . Our study showed that a discrepancy between what physicians said they did ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫السابع‬ ‫املجلد‬ ‫عرش‬ ‫احلادي‬ ‫العدد‬ (47.6% reported ordering the proper diagnostic test) and what was observed on the notification forms (20.9% of the forms had information on blood specimen collection). This could indicate poor notification practices or an overestimation of practice on the questionnaire (because of bias in self-reporting) or it could be that the sample for this part of the study was not representative of all physicians [22] .
Only 22.4% of the surveyed physicians followed all the criteria for best practice in surveillance. Interestingly, more QP physicians followed best practice than PHC physicians, even though PHC facilities were the first-line of contact with the health care system for a greater number of the population and we would expect the physicians there to have greater experience and knowledge about measles cases. This could be attributed to the lower workload in QP facilities compared with PHC facilities and A&E departments. On the other hand, A&E physicians had the lowest rate of best surveillance practice, which can be explained by emergency physicians being more concerned with trauma and emergency cases than rash and fever cases, which they may perceive as trivial cases.
Since the incidence of measles has been decreasing significantly and is in the elimination phase in most parts of the world, physicians nowadays, especially those more recently qualified, have a very low probability of encountering a measles case. This might be a factor in their surveillance practices, if physicians today are less likely to suspect measles than they did a few decades ago. This could be an explanation of our observed relationship between best surveillance practice and job status and experience, in which the lowest proportion of physicians with best surveillance practice was among residents and physicians with 5 or fewer years work experience at their current facility.
Surveillance support functions are activities that facilitate the implementation of the core functions of surveillance. The findings from this study indicated that the support functions, specifically feedback, supervision and training, were inadequately provided in Qatar.
Feedback, a major element in a surveillance system, was received by only 14.1% of the physicians and only 14.1% had been informed about measles outbreaks in the previous year. Studies showed that 40% and 33% of HCWs at PHCs in Germany [23] and in Nigeria [24] respectively received feedback on their surveillance data. These observations reflect a lack of emphasis by public health departments and health care facilities on surveillance support activities. This lack of emphasis might stem from a mistaken perception that such activities are not vital for a successful surveillance programme, or from a lack of adequate resources, human and otherwise, at the central level.
Training and supervision keeps physicians updated with standards and guidelines and motivates them to report notifiable infectious diseases. Only 5.9% of the physicians in our survey were supervised on their surveillance activities and only 14.1% had received local training on disease surveillance. In contrast, Nsubuga et al. reported that in Tanzania 70% of health personnel had received some training in surveillance [25] .
Physicians who were supervised on surveillance were significantly more likely to follow best practice in surveillance than those were not supervised, whereas training and feedback significantly did not affect physicians' best surveillance practice. These findings raise concerns about the quality and effectiveness of the current training and feedback activities in Qatar. Training activities and methods of feedback should be evaluated based on the best evidence, and effective systems should be adopted based on WHO recommendations and physicians' preferences.
In this study, 95.2% of the physicians confirmed the presence of copies of the notification forms at their facility. This is much higher than in a study conducted in the state of Vermont, United States, where 60% of the participating physicians claimed that notification forms were unavailable at their facility [26] .
One of the limitations of this study was that the data collection method was a self-administered questionnaire and therefore some of the results, mainly knowledge items, could be overestimated as the physicians had the opportunity to check the answers before completing the questionnaire. This was explored by linking different knowledge items and linking knowledge with practice items, which revealed deficient physicians' practices that would have been overlooked otherwise. Moreover, physicians' actual quality of notification (in terms of completeness of data) was not evaluated, so there may have been reporting bias. It should also be cautioned that only univariate analysis was performed, so the possibility of confounding factors cannot be eliminated. However, our main aim was to address the proportion of physicians conducting proper surveillance and support functions provided to them.
Conclusions and Recommendations
This was the first report from Qatar concerning physicians' knowledge and practice on measles surveillance. It shows a fragmented knowledge and inconsistent practice; only 22.4% of the surveyed physicians were following best practice in measles surveillance, by applying the right case definition and immediately ordering the proper diagnostic test and reporting suspected cases. Furthermore measles surveillance support functions, such as supervision, training and feedback, were deficient. Based on these findings, we recommend strengthening the surveillance system nationwide through training activities
